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Conservat�on t�llage systems are cropp�ng 
systems that m�n�m�ze surface so�l d�sturbance 
and max�m�ze plant or res�due cover on that 
surface . Successful conservat�on systems ma�nta�n 
or �ncrease the organ�c matter content of the 
so�l wh�le enhanc�ng farm profitab�l�ty and 
susta�nab�l�ty .

Trad�t�onally, conservat�on t�llage has been defined 
as anyth�ng that reta�ns at least 30% res�due cover 
on the surface . In the southeastern USA, however, 
we can (and should) do better, g�ven our warm 
cl�mate and substant�al annual ra�nfall . These 
two factors can cause so�ls to lose most of the�r 
organ�c matter to ox�dat�on and eros�on, damag�ng 
env�ronmental systems and the farm’s econom�c 
v�ab�l�ty .

The best conservat�on t�llage systems �n the 
Southeast m�n�m�ze surface so�l d�srupt�on and 
protect as much of the surface as pract�cal w�th 
a cover of grow�ng plants and plant res�due 
throughout the year .

Why conservation tillage?

Increased profits

Y�elds are as h�gh or h�gher than trad�t�onal 
t�llage .
Reduced use of fuel and labor .
Requ�res less t�me .
Lower mach�nery repa�r and ma�ntenance costs .
Reduced fert�l�zer and herb�c�de costs .

Improved environment

Improved so�l qual�ty and product�v�ty .
Reduced eros�on .
Increased water �nfiltrat�on and storage .
Improved a�r and water qual�ty .
Prov�des food and shelter for w�ldl�fe .

•

•
•
•
•

•
•
•
•
•

Improving your soil with 
conservation tillage

Reduc�ng destruct�ve t�llage operat�ons and 
�ncreas�ng organ�c matter product�on has a number 
of benefic�al �mpacts on the so�l’s health and 
product�v�ty .

Soil erosion �s a major cause of so�l degradat�on, 
and t�llage �s the major cause of eros�on . Eros�on 
removes topso�l from fields, reduc�ng organ�c 
matter contents and lower�ng crop y�elds . Also, 
eroded so�l part�cles carry pest�c�des and nutr�ents 
to nearby streams or r�vers . In 2003, sheet and r�ll 
eros�on on U .S . cropland was 971 m�ll�on tons 
per year, and w�nd eros�on was 776 m�ll�on tons 
per year . Conservat�on t�llage systems w�th cover 
cropp�ng can reduce eros�on up to 90% . 

Organic matter �s an �mportant aspect of so�l 
qual�ty, �mprov�ng so�l structure and t�lth . 
Southeastern so�ls typ�cally have an organ�c matter 
content of less than 1% . T�llage accelerates the 
ox�dat�on of organ�c matter, releas�ng CO2 �nto the 
atmosphere . It �s nearly �mposs�ble to bu�ld organ�c 
matter �n �ntens�ve t�llage systems . H�gh-res�due 
systems can help ma�nta�n and bu�ld organ�c 
matter .

Biological activity �ncreases under conservat�on 
t�llage . The �ncreased organ�c matter and root 
exudates �ncrease so�l organ�sms that decompose 
plant res�dues and recycle nutr�ents . So�l organ�sms 
also produce organ�c compounds wh�ch help hold 
so�l aggregates together . Earthworms create tunnels 
that �mprove water �nfiltrat�on and root growth . 

Soil structure or so�l t�lth w�ll �mprove w�th 
conservat�on t�llage . Increased organ�c matter 
and b�olog�cal act�v�ty �mproves so�l aggregat�on, 
result�ng �n �ncreased so�l poros�ty and reduced 
bulk dens�ty . Res�dues on the so�l surface also 
help reduce so�l crust�ng by protect�ng the so�l 

What is Conservation Tillage?
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surface . Cover crop roots reduce compact�on and 
loosen hard pans by creat�ng root channels that 
subsequent cash crop roots can follow . 

Soil moisture . Macropores from cover crop root 
channels and earthworm burrows reduce runoff 
and �mprove water �nfiltrat�on under conservat�on 
t�llage systems . A good res�due cover on the 
so�l surface can help protect the so�l from so�l 
evaporat�on and ra�ndrop �mpact, wh�ch causes 
so�l crust�ng . Prel�m�nary data from one study 
�n central Alabama showed an �ncrease �n so�l 
mo�sture of 5% �n the top 12 �nches of so�l under 
conservat�on t�llage . Th�s amount of mo�sture �s 
equ�valent to 0 .6 �nches or 16,300 gallons of water, 
wh�ch could save up to $8 per acre �n �rr�gat�on 
costs . For cotton, �f s�m�lar so�l mo�sture contents 
can be assumed to a depth of three feet, so�ls 
under conservat�on t�llage can fulfill the water 
requ�rement for five to seven days longer than 
those under trad�t�onal t�llage .

Wh�le some stud�es have shown �mmed�ate y�eld 
and other �mprovements from conservat�on t�llage, 
�t may take several years to real�ze the full benefits 
of th�s system . Management �s a key factor �n 
a profitable conservat�on t�llage program . It �s 
�mportant to plan carefully before �mplementat�on 
so that a successful trans�t�on can be made to 
conservat�on t�llage . It �s recommended that you 
beg�n plann�ng for a trans�t�on several months 
�n advance to help you work out challenges �n 
advance . Th�s publ�cat�on w�ll help start the 
plann�ng process by look�ng at several aspects of a 
conservat�on t�llage program .
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Get informed

There are a mult�tude of publ�cat�ons and papers 
on conservat�on t�llage systems . Many can be 
found on the �nternet or through extens�on 
agenc�es . Web s�tes wh�ch prov�de conservat�on 
t�llage �nformat�on �nclude USDA-NCRS (http://
www .nrcs .usda .gov) and USDA-ARS (http://www .
ars .usda .gov) . Each state cooperat�ve extens�on 
serv�ce has a web s�te loaded w�th �nformat�on . 
The Georg�a Conservat�on T�llage All�ance 
(http://www .gcta-ga .org) �s a farmer-led, grass-
roots organ�zat�on that �s an excellent source of 
�nformat�on and adv�ce . 

State Cooperat�ve Extens�on Serv�ces, Agr�cultural 
Exper�ment Stat�ons, USDA-ARS and USDA-
NRCS sponsor field days throughout the state to 
�ntroduce farmers to conservat�on t�llage systems . 
Contact your local extens�on agent or NRCS 
office for more �nformat�on .  Extens�on agents 
and USDA staff can also offer suggest�ons to help 
you get started on your farm . Gett�ng adv�ce 
from exper�enced conservat�on t�llage farmers �n 
your area �s one of the best sources of pract�cal 
�nformat�on . Learn�ng from others’ exper�ences 
w�ll save t�me and money .

Climate effects

The Southeast has a w�de range of cl�mates . It �s 
�mportant to recogn�ze how cl�mate affects so�ls 
and res�dues . In warmer cl�mates, so�l act�v�ty �s 
h�gher and crop res�dues break down faster than 
those �n cooler cl�mates . In the Tennessee Valley 
reg�on of Alabama, some h�gh-res�due research 
plots conta�n plant res�dues from 2 years pr�or (see 
p�cture below) . 

Planning the Transition to Conservation Tillage

Team Conservation Tillage . Alabama and Georg�a 
agenc�es and farmers offer an exh�b�t about conservat�on 
t�llage at the Sunbelt Ag Expo �n Moultr�e, GA every 
October . 

Current clover cover crop

Cotton residue from last fall

Rye residue from last spring

Corn residue from 1½ years ago!
Accumulat�on of plant res�due protects the so�l surface .
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Evaluate your equipment needs

It �s �mportant to evaluate what your equ�pment 
needs may be �n a conservat�on t�llage system .  
Some no-t�ll equ�pment may be mandatory wh�le 
other �mplements can be converted for use �n a 
conservat�on t�llage system .  It �s also �mportant 
to learn how to set up your equ�pment to ensure 
good crop stands .  Conservat�on t�llage equ�pment 
w�ll be d�scussed �n a later sect�on .

Learn about incentive programs

There are �ncent�ve programs ava�lable through 
the USDA-NRCS to reward and mot�vate 
conservat�on�sts . These programs have el�g�b�l�ty 
requ�rements that must be met by the farmer so 
�t �s �mportant to work w�th your NRCS office 
dur�ng the plann�ng process . More �nformat�on 
about these programs can be found at http://www .
nrcs .usda .gov, or contact your local NRCS office .
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Crop and variety selection 

Crop and var�ety select�on �s an �mportant 
management dec�s�on w�th conservat�on t�llage . 
Crops and var�et�es w�th early seedl�ng v�gor and 
d�sease res�stance may be espec�ally des�rable �n 
h�gh res�due systems .

Vegetable crops can also thr�ve under conservat�on 
t�llage systems . The development of a no-t�ll 
transplanter (d�scussed �n the equ�pment sect�on) 
has made conservat�on t�llage a feas�ble opt�on �n 
vegetable product�on . Choos�ng var�et�es that w�ll 
transplant well �nto h�gh res�due �s �mportant . So�ls 
under res�due tend to be cooler and wetter than 
those under plast�c systems .

Crop rotations 

Rotat�ons are an �ntegral part of any conservat�on 
t�llage system . Crop rotat�ons can result �n 
s�gn�ficant y�eld �mprovements and help reduce the 
�nvestment r�sk �n farm�ng by spread�ng �t across 
several cropp�ng enterpr�ses . An �mportant benefit 
of crop rotat�ons �s �mproved pest and d�sease 
control . Rotat�ons break pest and d�sease cycles . 
Do not grow the same crop or a closely related 
crop cont�nuously for more than two years �n the 
same field .

Cash crops vary �n the amount of res�due left 
after harvest . Rotat�ng a h�gh-res�due crop (such 
as corn) w�th a lower res�due crop (such as 
cotton) can help ma�nta�n an adequate amount 
of res�due on the so�l surface . Crop rotat�ons can 
also st�mulate b�olog�cal act�v�ty . Crops hav�ng 
res�dues w�th a h�gh C/N rat�o, such as corn or 
small gra�ns, should be rotated w�th crops such as 
legumes that have low C/N rat�os . Plants w�th low 
C:N rat�os tend to decompose more qu�ckly, wh�ch 

can greatly affect the amount of res�due on the so�l 
surface .

One popular cover crop–cash crop rotat�on �s a 
clover–corn comb�nat�on . Th�s allows a n�trogen-
fix�ng legume w�th low b�omass, low C:N rat�o to 
be rotated w�th a h�gh b�omass, h�gh C:N rat�o 
crop .

It �s �mportant to cons�der pest�c�de select�on as a 
factor �n your rotat�on . Check labels for rotat�on 
restr�ct�ons . Label �nformat�on can be found on 
the Crop Data Management Systems web s�te: 
http://www .cdms .net/manuf/manuf .asp, or on 
Greenbook: http://www .greenbook .net .

Crop Selection and Rotations
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Benefits

Pest control – Cover crops a�d �n weed control 
by phys�cally suppress�ng weeds dur�ng growth 
and the cash crop grow�ng season �f left on the 
so�l surface . Most covers also release allelopath�c 
chem�cals that a�d �n weed suppress�on . Some 
cover crops produce b�otox�ns or alkalo�ds that 
have act�v�ty aga�nst so�lborne pests, �nclud�ng 
nematodes .

Soil cover & quality – Cover crops are an �ntegral 
part of a conservat�on t�llage system, espec�ally 
�n fields where crop res�due cover �s low or 
decompos�t�on �s rap�d . It �s recommended that 
at least 50% res�due cover �s present at all t�mes . 
An adequate res�due cover protects the so�l surface 
from w�nd and water eros�on . Cover crops also 
help bu�ld organ�c matter . To �ncrease so�l organ�c 
matter, 4,000-8,000 lb res�due/acre must be left on 
the so�l surface .

Capture nutrients/Fix nitrogen – Cover crops can 
ut�l�ze excess nutr�ents at the end of the grow�ng 
season and help recycle those nutr�ents back �nto 
the system for the next crop . Small gra�ns, such 
as wheat and rye, are qu�ck to scavenge excess 
n�trogen and other nutr�ents . Ha�ry vetch �s a 
good scavenger of phosphorus . Legume covers fix 
n�trogen that can be released for the next crop, 
reduc�ng fert�l�zer costs . 

Challenges

Allelopathy – Covers may have an allelopath�c 
effect on the subsequent crop . However, these 
effects are usually negl�g�ble �f cover �s term�nated 
at least 3 weeks before plant�ng .

Terminating the cover crop –  It �s �mportant to 
completely term�nate the cover crop or so�l water 
may be depleted by the st�ll-grow�ng cover .

Spring soil temperatures are cooler – Res�due on 
the surface slows so�l warm�ng �n the spr�ng, wh�ch 
can delay plant�ng . If problems occur, you may 
cons�der a w�de str�p-t�ll system .

Susceptibility to early-spring diseases – D�seases 
may occur more often due to cool, wet so�ls and 
decay�ng cover crop res�due . Crop rotat�ons and 
select�ng res�stant crop var�et�es w�ll help reduce 
the frequency of d�sease . Us�ng fung�c�des or 
delay�ng plant�ng w�ll also help .

Cover crop selection

Choos�ng a cover crop for your system �s an 
�mportant step �n the plann�ng process .

Several factors should be considered including:

Pesticide selection . As noted �n the crop rotat�on 
sect�on, check all labels for rotat�on restr�ct�ons . 
Some labels have a spec�al cover crop sect�on .
Nitrogen requirements . Rotat�ng legume 
covers w�th non-legume cash crops or v�ce versa 
could be des�rable opt�ons, depend�ng on your 
s�tuat�on
Amount of biomass . Rotate h�gh and low 
b�omass crops and covers as needed to help 
manage the amount of res�due left on the so�l 
surface .
Soil/Pest problems . Certa�n covers may be better 
su�ted to help remed�ate part�cular so�l/pest 
problems .
Planting / Management costs . The cost of cover 
crop seed, fert�l�zer appl�cat�on, and term�nat�on 
should be taken �nto cons�derat�on .

Informat�on about some common cover crops has 
been �ncluded here to serve as a gu�de to help start 
the select�on process .

•

•

•

•

•

Cover Crops
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Small grains . Rye, wheat, tr�t�cale, 
oats and barley are all common 
w�nter annual cereals used for 
cover cropp�ng . The root systems 
on these covers prov�de eros�on 

control and scavenge nutr�ents from the so�l . Rye 
typ�cally produces the most b�omass for res�due 
cover . Wheat seeds are the most �nexpens�ve and 
plent�ful . B�omass product�on: 3000-7000 lb/acre .

Black oat . SoilSaver black oat 
�s a w�nter annual cereal . It has 
shown h�gh allelopath�c act�v�ty, 
espec�ally on broadleaf weeds . 
Greenhouse stud�es have shown 

that black oat res�dues and leaf extracts �nh�b�t 
rad�sh and cotton rad�cle elongat�on . In another 
study, a black oat cover crop resulted �n h�gher 
cotton y�elds than a rye cover crop . In a study at 
the Alabama Agr�cultural Exper�ment Stat�on’s 
W�regrass Research and Extens�on Center, weed 
control �n conservat�on t�llage cotton was 34% 
w�th black oat, 26% w�th rye, 19% w�th wheat 
and 16% w�th no cover crop .

Oats can be part�cularly sens�t�ve to herb�c�de 
carryover . Check herb�c�de labels for more 
�nformat�on . Black oat �s not as cold-tolerant as 
other cover crops and should only be planted �n 
USDA Plant Hard�ness Zones 8b-10a . B�omass 
product�on: 3000-7000 lb/acre .

 Brassica spec�es (forage rape, 
canola, mustards, turn�p) are 
w�nter annuals/b�enn�als wh�ch 
have b�otox�c act�v�ty aga�nst 
many so�l-borne pathogens and 

pests, �nclud�ng �nsects, nematodes and weeds . 
Large taproots of turn�ps and rad�shes can also help 
break up compacted so�ls . Brass�cas can be grown 
�n m�xtures w�th small gra�ns . B�omass product�on: 
up to 8000 lb/acre .

Lupin �s a w�nter annual legume 
that can produce large amounts 
of surface res�due and n�trogen . 
Wh�te lup�ns conta�n alkalo�ds 
that could a�d �n d�sease, �nsect 

and nematode control . Lup�n releases from 
Auburn Un�vers�ty �nclude AU Homer and AU 
Alpha . B�omass product�on: 5000-10000 lb/acre . 
N�trogen fixat�on: up to 350 lb N/acre .

Hairy vetch �s a w�nter 
annual legume that produces 
a large amount of res�due but 
decomposes relat�vely qu�ckly . It 
tolerates a pH of 4 .9 to 8 .2 and 

prefers well-dra�ned so�ls . It �s a good scavenger 
of phosphorus and fixes n�trogen . Ha�ry vetch 
m�xes well w�th gra�n cover crops, but �s not 
recommended �f are nematodes are present . 
B�omass product�on: 4000-7000 lb/acre . N�trogen 
fixat�on: 90-200 lb N/acre .

Crimson clover �s a w�nter 
annual legume that has reseed�ng 
potent�al . Cr�mson clover prov�des 
a hab�tat for �nsect predators such 
as p�rate bugs and lady beetles . It 

also attracts honeybees . Two popular cult�vars �n 
Alabama are AU Robin and AU Sunrise . AU Robin 
�s more w�dely ava�lable and �s a good cho�ce for 
w�ldl�fe/food plots . AU Sunrise �s a recent release 
and may be more d�fficult to locate, but �t flowers 
1 to 2 weeks earl�er than AU Robin, mak�ng �t an 
excellent cho�ce for a reseed�ng cover crop . B�omass 
product�on: 3500-5500 lb/acre . N�trogen fixat�on: 
up to 150 lb N/acre .

Austrian winter pea �s a w�nter 
annual legume that grows as a 
v�ne and produces a great amount 
of res�due . It decomposes qu�ckly 
because of �ts low C:N rat�o . It �s 

�ntolerant of water logg�ng or drought and prefers 
a clay or heavy loam so�l . It makes a good forage 
�f m�xed w�th barley, oat or tr�t�cale, boost�ng 
the prote�n content of the forage m�x . B�omass 

Turn�p

Ha�ry vetch

Lup�n

W�nter Pea

Cr�mson Clover

Black Oat

Wheat
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product�on: 5000-8000 lb/acre . N�trogen fixat�on: 
90-150 lb N/acre .

Sunn hemp �s a summer legume 
that can produce great amounts of 
res�due and n�trogen �n as l�ttle as 
8 weeks . It may be planted after 
a summer crop, but w�ll be k�lled 

by frost, so �t should be planted at least n�ne weeks 
before first frost . It can make a great add�t�on to 
your rotat�on after corn, early-season vegetables 
or small gra�ns, and before a w�nter cover or small 
gra�n crop that would ut�l�ze the n�trogen . Seed �s 
currently expens�ve and �n l�m�ted supply . B�omass 
product�on: 5000+ lb/acre �n 8 wk . N�trogen 
fixat�on: up to 120 lb N/acre .

Cover crop management

Generally, cover crops are establ�shed w�th a no-
t�ll dr�ll or by broadcast�ng . Small-seeded covers, 
such as clovers, may be broadcast successfully, 
but seed�ng rates w�ll need to be �ncreased (see 
the table at the end of th�s sect�on) . Trad�t�onal 
dr�lls work adequately, but w�ll not place seeds 
as un�formly as a no-t�ll dr�ll . Th�s may cause 
poor germ�nat�on and emergence �n h�gh res�due 
systems . 

Aer�al seed�ng can be used �n some large areas . 
Th�s allows cover crops to be planted before the 
cash crop �s harvested, wh�ch may be part�cularly 
benefic�al when harvest �s delayed . Weed control �s 
typ�cally not a problem �n a well-establ�shed cover; 

however, �t �s adv�sable to control ser�ous weed 
problems pr�or to plant�ng . 

Fert�l�z�ng cover crops �s a recommended pract�ce 
to max�m�ze b�omass product�on . N�trogen �s the 
only nutr�ent that must be added to cover crops 
unless there �s a severe defic�ency of phosphorus 
or potass�um . Legumes w�ll fix the�r own n�trogen 
�f �noculated w�th the correct n�trogen-fix�ng 
bacter�a . Other covers, however, w�ll l�kely need 
n�trogen fert�l�zer . Cereals, such as wheat or rye, 
w�ll do best �f 30-40 lbs N are appl�ed on so�ls w�th 
low fert�l�ty . If res�dual N and organ�c matter levels 
are h�gh, N fert�l�zer �nputs may be reduced .

Research has found that earl�er plant�ng dates and 
later term�nat�on dates produce the greatest cover 
crop b�omass . Correspond�ngly, early-season weed 
b�omass was less �n plots that had heavy cover crop 
b�omass . Farmers �n Alabama have reported sav�ng 
one to two early-season herb�c�de appl�cat�ons w�th 
a heavy-res�due cover crop . 

A head-h�gh rye cover can be daunt�ng . You may 
want to try a lower b�omass cover or term�nate 
early unt�l you are comfortable w�th the system, 
but keep �n m�nd that maximum benefits are 
realized with maximum biomass .

Sunn Hemp

No-T�ll Dr�ll

Cotton �n heavy res�due Cotton �n low res�due
W�th no herb�c�de after burndown, cotton �n heavy 

res�due has better weed control .

Th�s man �s 12-feet tall!
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Cover crops should be term�nated two to three 
weeks before plant�ng to ensure a good k�ll w�thout 
�nterfer�ng w�th the subsequent crop . Typ�cally, 
a non-select�ve herb�c�de such as glyphosate or 
paraquat �s used, unless the cover has w�nter-k�lled 
or reached matur�ty . For broadleaf covers, �t may 
be des�rable to tank m�x a burndown herb�c�de 
w�th 2,4-D to ensure an effect�ve term�nat�on . 
However, be sure to check all labels for plant�ng 
restr�ct�ons . 

Rollers 

Researchers are 
study�ng the 
effect�veness of 
us�ng rollers as 
an alternat�ve 
or �n add�t�on 
to herb�c�de 

appl�cat�on . Tall cover crops (such as gra�ns) may 
lodge �n mult�ple d�rect�ons, reduc�ng plant�ng 
effic�ency . Roll�ng cover crops parallel to d�rect�on 
of plant�ng helps reduce ha�r-p�nn�ng . 

Flatten�ng and cr�mp�ng cover crops by mechan�cal 
rollers �s w�dely used �n South Amer�ca, espec�ally 
�n Braz�l, to successfully term�nate cover crops 
w�thout herb�c�des . Or�g�nal roller des�gns 
cons�sted of a round drum w�th blunt, stra�ght 
steel bars across the drum’s length . The funct�on 
of the bars �s to cr�mp the cover crop stems 
w�thout cutt�ng them; �f cut, the cover crops can 
re-sprout, wh�le loose res�due may �nterfere w�th 
plant�ng operat�ons . When roll�ng �s done at the 
appropr�ate plant growth stage, such as soft dough 
or later, the roller alone can be as effect�ve at 
term�nat�ng the cover crop as chem�cal herb�c�des .

The ma�n compla�nt w�th rollers has been the 
excess�ve v�brat�on generated by the rollers 
w�th stra�ght cr�mp�ng bars . The most effect�ve 
method of allev�at�ng the v�brat�on has been to 
reduce travel speed, but th�s �s not des�rable or 
econom�cal . 

Two add�t�onal 
roller types, the 
curved blade 
roller and smooth 
roller w�th 
cr�mp�ng bar, are 
be�ng evaluated . 

Research w�th these rollers has shown reduced 
v�brat�ons w�th adequate cover term�nat�on 
w�thout the use of herb�c�des �f the cover �s 
term�nated at soft dough three weeks pr�or to cash 
crop plant�ng .

If no roller �s 
ava�lable, another 
�mplement, such 
as a seedbed 
cond�t�oner, 
may be helpful 
to knock down 
a stand�ng cover 
to help create the 

mat of res�due . These opt�ons, however, would 
l�kely requ�re the use of herb�c�des to successfully 
term�nate the cover crop .

Stra�ght blade roller

Curved blade roller

Smooth roller w�th cr�mp�ng bar

Seedbed Cond�t�oner

Seedbed Cond�t�oner

Roll�ng rye
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For more �nformat�on on cover crops, see 
Managing Cover Crops Profitably, from the 
Susta�nable Agr�culture Network, USDA 
Susta�nable Agr�culture Research & Educat�on . 
An electron�c vers�on of th�s book �s ava�lable on 
the �nternet at http://www .sare .org/publ�cat�ons/
covercrops/covercrops .pdf .

B�omass (lb/acre)  = # square feet sampled
Total we�ght of dr�ed samples (lb)

1 acre
43560 sq . ft .

X

To est�mate the cover crop b�omass, collect 
b�omass samples (cut plants at ground level) from 
several areas �n your field, us�ng a tape measure 
to keep track of number of square feet sampled 
�n each area . Dry samples �n the sun for several 
days unt�l they are crunchy, then we�gh . Use the 
follow�ng equat�on to determ�ne total b�omass:

Making cover crops profitable

Includ�ng cover crops �n a conservat�on t�llage 
system br�ngs both d�rect and �nd�rect costs and 
benefits . Cover crops offer many so�l-bu�ld�ng 
benefits that can be profitable �n the long-run, 
but they can also show more �mmed�ate profits �f 
properly managed . Typ�cally, profits are real�zed 
after b�omass product�on reaches a certa�n amount .

The figures below show examples from cr�mson 
clover planted pr�or to corn, and rye planted pr�or 
to cotton at the Alabama Agr�cultural Exper�ment 
Stat�on’s E .V . Sm�th Research Center �n 2005 . 
Revenue �ncreased w�th �ncreas�ng b�omass due 
to h�gher crop y�elds . The m�n�mum amount of 
b�omass needed to make plant�ng a cover crop cost 
effect�ve was 2,680 lb/acre and 4,897 lb/acre for 
clover and rye, respect�vely .
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Uses of Cover Crops

E=Excellent; G=Good; F=Fa�r; P=Poor/None
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Legumes

Austr�an W�nter Pea F P E G G F G E E

Cowpea F E E E E F F G E

Cr�mson Clover G P G G G F G G F

Ha�ry Vetch F P E G G F G G F

Lup�n F G E G G G F P E

Med�cs G F G G G F F G F

Sunn Hemp G E E G G G F P F

Velvet Bean F G E G G F F G F

Wh�te Clover F F E G G F F E E

Cereals

Barley E G P G E F G G F

Black Oat G E P E G F G G P

Buckwheat P P P E F G F P E

Oat G G P E G F G G P

Rye E G P E E E E G G

Ryegrass G G P G E F G G F

Sorghum-Sudangrass G G P G E E G G F

Tr�t�cale G F P G G F G G P

W�nter Wheat G P P G G F G G P

Other

Brass�cas G E P G G E G G F
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Geographical Zones for Covers and Seeding 
Dates
Alabama

South

Central

North
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Common Alabama Cover Crops

Planting Date
Cover Crop Seeding 

Rate
Seeding Depth North Central South

(lb/A) (�nches)
M�llet (Browntop, 
Proso, Foxta�l)

D-20 
B-30

1/2 to 3/4 May 1 – Aug . 1 Apr . 1 – Aug . 15 Apr . 1 – Aug . 15

M�llet (Pearl) D-15 
B-30

1/2 to 1 1/2 Apr . 20 – Jul . 1 Apr . 15 – Jul . 1 Apr . 1 – Jul 15

Sorghum-Sudangrass D-25 
B-35

1/2 to 1 May 1 – Aug . 1 Apr . 15 – Aug . 1 Apr . 1 – Aug . 15

Sorghum, forage D-5 
B-20

1 Apr . 20–May 15 Apr . 20–May 15 Apr . 20–Jul . 1

Sudangrass D-25 
B-35

1/2 to 1 May 1–Aug . 1 May 1–Aug . 1 May 1–Aug . 1

Ryegrass 25 0 to 1/2 Aug . 25–Oct . 1 Sep . 1–Oct . 15 Sep . 15–Nov . 1
Oats, Barley, 
Tr�t�cale

90-120 1 to 2 Sep . 1–Nov . 1 Sep . 15–Nov . 1 Sep 15–Nov . 15

Black Oat 50-90 12 to 1 n/a n/a Sep . 15–Nov . 1
Rye 90-120 1 to 2 Sep . 1–Nov . 1 Sep . 15–Nov . 1 Sep 15–Nov . 15
Wheat 90-120 1 to 2 Sep . 1–Nov . 1 Sep . 15–Nov . 1 Sep 15–Nov . 15
W�nter Pea 40 1 to 2 Sep . 1–Oct . 15 Sep . 1–Oct . 15 Sep . 1–Oct . 15
Clover, Ball 4 0 to 1/4 Sep . 1–Oct . 31 Sep . 1–Oct . 31 Sep . 1–Oct . 31
Clover, Cr�mson 25 0 to 1/2 Aug . 25–Oct . 1 Sep . 1–Oct . 15 Sep . 15–Nov . 15
Clover, Red D-8 

B-15
1/4 to 1/2 Sep . 15–Nov . 15 

Feb . 2-Apr . 1
Sep . 15_Nov . 15 

Feb . 2-Apr . 1
Sep . 15–Nov . 15

Clover, subterranean 10 1/4 to 1/2 Aug . 25–Oct . 1 Sep . 1–Oct . 31 Sep . 1–Oct . 31
Ha�ry Vetch 25 1 to 2 Sep . 1–Oct . 15 Sep . 1–Oct . 15 Sep . 15–Nov . 1
Canola D - 6–8 

B - 12-14
1/4 to 1 Aug . 25–Oct . 1 Sep . 1–Oct . 15 Sep . 1–Oct . 15

Mustard D - 5-7 
B - 12-14

1/2 to 1 Aug . 25–Oct . 1 Sep . 1–Oct . 15 Sep . 1–Oct . 15

Rad�sh D 12-14 
B - 18-20

1/4 to 1/2 Aug . 25–Oct . 1 Sep . 1–Oct . 15 Sep . 1–Oct . 15

Turn�p D - 4-7 
B - 10-12

1/4 to 1/2 Aug . 25–Oct . 1 Sep . 1–Oct . 15 Sep . 1–Oct . 15

Lup�n 70-120 1 to 2 Aug . 25–Oct . 1 
Apr . 1–Apr . 15

Sep . 1–Oct . 15 
Apr . 1–Apr . 15

Sep . 1–Oct . 15 
Apr . 1–Apr . 15

Sunn Hemp 40-50 1/2 to 1 Apr . 1–Sep . 1 Apr . 1–Sep . 1 Apr . 1–Sep . 15
Notes: 
D=Dr�lled, B=Broadcast 
Where legumes are seeded w�th grasses, use the grass seed�ng date . 
Where 2 or more grasses are used �n m�xture, reduce the seed�ng rate of each by about one-th�rd . 
Do not reduce the seed�ng rates of legumes when used �n m�xtures . 
Seed�ng rates should be �ncreased at least 30% when aer�ally seeded . 
Seed�ng rates for a cost-share program should be the rate spec�fied by the program .
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Opt�mal mo�sture cond�t�ons are �mportant �n 
conservat�on t�llage systems . So�ls under heavy 
res�due are usually wetter than trad�t�onally-t�lled 
so�ls . Wet so�ls may result �n poor slot closure, 
espec�ally on heavy so�ls . It �s also �mportant that 
res�due �s dry and crispy so that the coulter can 
cut through res�due w�thout ha�rp�nn�ng �t �n the 
row slot . Ha�rp�nn�ng results �n poor seed to so�l 
contact and can drast�cally reduce plant stands . If 
a roller �s used to help term�nate the cover crop, 
�t �s recommended that you plant parallel to the 
d�rect�on of roll�ng to avo�d ha�rp�nn�ng and 
res�due bu�ld up (wrapp�ng) on row cleaners .

Sett�ng up your planter correctly �s v�tal for a good 
plant stand . Row cleaners should be set so that 
res�due �s moved away from the plant row w�thout 
d�gg�ng a trough �nto the so�l surface . (Set the 
row cleaner t�nes to just barely touch�ng the so�l 
surface) . Adjustments w�ll need to be made w�th 
d�fferences �n res�due amounts and among d�fferent 
cover crops . Clos�ng wheel adjustments can help 
you manage slot closure �n wet or dry so�ls . Over 
t�me, exper�ence w�ll help you know how to adjust 
your planter to combat challenges .

So�ls under res�due tend to be cooler �n the spr�ng 
than bare so�l . Opt�mum so�l temperatures are 
essent�al for good seed germ�nat�on and seedl�ng 
growth . It may be necessary to delay early 
plant�ng for up to seven to ten days as opposed 
to fields under trad�t�onal t�llage . For corn, so�l 
temperatures should be 55–60ºF . For cotton, the 
m�n�mum temperature recommended �s 65ºF for 
three to four days at a four–�nch depth . To get 
accurate read�ngs, take so�l temperature read�ngs �n 
the morn�ngs .

In heavy res�due systems, �t �s recommended that 
seed�ng rates are �ncreased by 10-15 percent . Th�s 
w�ll compensate for less un�form seed placement 

and stand losses that may occur due to d�seases or 
other pests .

No-till planters

There are several 
opt�ons and 
mod�ficat�ons for 
no-t�ll planters to 
help manage heavy 
res�due s�tuat�ons .

 
Coulters. Most 
no-t�ll planters 
and dr�lls have 
coulters �n front 
of the seed 
openers to help 
cut through heavy 
res�due .  

There are several d�fferent coulters ava�lable . Talk 
to a no-t�ller �n your area or your local equ�pment 
dealer to determ�ne the best type for your 
s�tuat�on .

Row cleaners help move 
res�due away from the 
seedbed to prevent 
ha�rp�nn�ng (res�due 
pushed �nto plant�ng slot), 
wh�ch �nterferes w�th seed 

placement and can cause poor seed-to-so�l contact . 
Row-cleaners should not 
be set too low or they w�ll 
d�g a trench �nto the seed 
bed .

Planting in Heavy-Residue Systems
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Double disk openers create a slot for seed 
placement . Notched openers can help move 
res�due away from the seedbed to prevent 
ha�rp�nn�ng .

Seed firmers help ensure good seed-to-so�l contact 
and keep the seed from bounc�ng out of the seed 
trench .

Closing wheels . Spoked 
clos�ng wheels offer a 
good alternat�ve to rubber 
clos�ng wheels, wh�ch can 
compact the so�l surface 
and cause crust�ng �n 
heavy, wet so�ls . Spoked 
clos�ng wheels, however, 
can k�ck out seed w�th 
shallow plant�ng . 

One opt�on �s to use one 
spoke and one rubber 
clos�ng wheel per row .

Down-pressure 
springs ma�nta�n 
the des�red seed�ng 
depth �n h�gh 
res�due or on 
uneven and/or 
firm ground .

No-till transplanter

For vegetable producers, a vegetable transplanter 
may be adapted for use �n a conservat�on t�llage 
system . The mod�fied no-t�ll transplanter shown 
here conta�ns a coulter to cut through the rolled 

res�due . Beh�nd 
the coulter, 
�n case of so�l 
compact�on, a 
shank �s mounted 
to penetrate the 
compacted layer to 
a depth of 12-14 
�nches . 

Depend�ng on so�l type, mo�sture level and degree 
of compact�on, d�fferent shank th�cknesses (from 
1/2–�nch to 1–�nch) m�ght be used . However, 
more so�l d�sturbance may occur w�th a th�cker 
shank . 

For greater stab�l�ty two dr�v�ng wheels, one 
wheel on each s�de of the tomato row (�nstead 
of the or�g�nal 
s�ngle wheel at 
the center of 
the row), have 
been used . Th�s 
mod�ficat�on also 
helps m�n�m�ze 
re-compact�on of 
the so�l open�ng 
created by the 
shank .

Openers

F�rmer

Coulter

Subsoil shank
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An effect�ve IPM program w�ll help ensure a 
successful trans�t�on to conservat�on t�llage . Check 
w�th other conservat�on t�llers �n your area to learn 
what problems you may encounter dur�ng your 
trans�t�on . Prevent�ve measures are best to combat 
pests and d�seases . Scout regularly to help stay on 
top of problems that do occur .

Diseases and insects 

D�sease and �nsect management can be a challenge 
�n conservat�on t�llage systems . Res�dues on the so�l 
surface can prov�de a host for �nsects and d�seases . 
Also, cooler and wetter so�ls can ampl�fy some 
seedl�ng d�seases . There are steps to avo�d poss�ble 
d�sease and �nsect problems:

Rotate to a non-host cover crop or cash crop to 
break cycles .
Var�ety select�on - check w�th seed dealers to find 
res�stant/tolerant var�et�es .
Delay plant�ng unt�l so�l temperatures are 
warmer or unt�l h�gh r�sk of d�sease/�nsect 
�nfestat�on has passed . If plant�ng must be 
delayed for a s�gn�ficant amount of t�me, check 
w�th your seed dealer to see �f a shorter-season 
var�ety should be subst�tuted .
Use starter fert�l�zers to g�ve your crop an early 
boost .

Weeds 

Weed management �n conservat�on t�llage systems 
can be vastly d�fferent from trad�t�onal systems . 
Sh�fts �n weed compos�t�on w�ll most l�kely occur . 
Conservat�on t�llage tends to favor perenn�al 
spec�es and small-seeded annuals . Weed problems 
w�ll change over t�me; therefore, an effect�ve weed 
control program must change as well . Cult�vat�on 

•

•

•

•

w�ll no longer be an opt�on �n conservat�on t�llage 
systems; however, several alternat�ves are st�ll 
ava�lable .

Pract�ces wh�ch enhance the crop’s compet�t�veness 
are effect�ve control methods . Row-spac�ng and 
plant populat�on can be altered eas�ly �n some 
cropp�ng systems . H�gh plant populat�ons and 
narrow row spac�ng �ncrease the shading effect, 
wh�ch helps �nh�b�t weeds . Starter fert�l�zers 
can also g�ve crops a head start to �ncrease crop 
compet�t�on .

As w�th d�sease and �nsect control, crop rotat�ons 
are very �mportant �n an �ntegrated weed 
management program . Crop rotat�ons and the 
use of cover crops can d�srupt weed l�fe cycles and 
keep any one part�cular spec�es from becom�ng 
dom�nant . Rotat�ons also allow the use of 
herb�c�des w�th d�fferent modes of act�on .

Herb�c�des are an �mportant aspect of most 
conservat�on systems . W�th the development of 
glyphosate and other h�ghly select�ve herb�c�des, 
many weeds can be controlled more eas�ly than 
before . However, to avo�d develop�ng res�stant 
weeds, �t �s �mportant to not rely completely on 
one herb�c�de system . Rotat�ng herb�c�de modes of 
act�on �s also �mportant to control weed res�stance .

Add�t�onally, �f so�l-act�ve pre-emergence 
herb�c�des are used, res�due may part�ally �ntercept 
those appl�cat�ons . For example, pend�methal�n 
(Prowl®) requ�res �ncorporat�on w�th�n seven days 
of appl�cat�on �f adequate ra�nfall or �rr�gat�on has 
not occurred . Check labels and be aware of such 
restr�ct�ons to ensure herb�c�de effect�veness .

Mak�ng weed management dec�s�ons can be a 
d�fficult task . A dec�s�on a�d called HADSS has 
been developed at North Carol�na State Un�vers�ty 
for mak�ng effect�ve and econom�cal weed control 
dec�s�ons . WebHADSS runs �nteract�vely over 

Integrated Pest Management
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the �nternet and prov�des recommendat�ons for 
cotton, peanuts, corn and soybean . Users �nput 
bas�c crop and field �nformat�on, weed type and 
populat�on, and est�mated crop y�eld and sell�ng 
pr�ce . WebHADSS chooses post-emergence 
treatments conta�n�ng one or more herb�c�des . 
Recommendat�ons are based on field �nformat�on, 
pr�ces and treatment effect�veness . Informat�on �s 
suppl�ed for each treatment on cost, effect�veness, 
and expected y�eld loss . Important env�ronmental, 
rotat�onal, and other restr�ct�ons on herb�c�de use 
are also ava�lable for each treatment . L�nks prov�de 
deta�led herb�c�de label �nformat�on and ass�st �n 
weed �dent�ficat�on . WebHADSS has been adapted 
for most Southeastern states . It �s ava�lable free 
over the �nternet and can be accessed at http://
www .webhadss .ncsu .edu/ . 
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As w�th all cropp�ng systems, so�l test�ng �s an 
�mportant part of a successful conservat�on t�llage 
system . Recommendat�ons for fert�l�zers and 
l�m�ng can be obta�ned from a s�mple so�l test . 
However, some elements of a fert�l�zat�on program 
w�ll need to be altered to fit �n a conservat�on 
t�llage system .

Starter fertilizers 

Starter fert�l�zers are typ�cally recommended for 
cash crops �n conservat�on t�llage systems . Cool so�l 
cond�t�ons that are found �n h�gh-res�due systems 
can slow root growth . Research shows benefits 
from small add�t�ons of n�trogen and phosphorus 
at plant�ng . 

Liming 

L�m�ng takes plann�ng �n conservat�on systems, 
s�nce �t w�ll not usually be m�xed �nto the so�l . 
When convert�ng a trad�t�onally-t�lled field, 
�ncorporat�ng l�me �nto the upper 8 �nches before 
the no-t�ll trans�t�on �s made may be helpful �f 
the pH �s too ac�d for the des�red crops . Surface 
appl�cat�ons of l�me are effect�ve �n ma�nta�n�ng a 
des�rable pH, but are slow to remedy pH problems 
below the top few �nches . If a no-t�ll system 
already ex�sts, t�llage to �ncorporate l�me w�ll not 
be requ�red . H�gher �nfiltrat�on �n no-t�ll systems, 
espec�ally �n cover cropp�ng systems, allows deeper 
penetrat�on of l�m�ng mater�als . 

Once a conservat�on t�llage system �s �n place, 
the top two to three �nches of the so�l should 
be sampled separately because h�gher ac�d�ty 
�s typ�cally found �n th�s layer from surface 
fert�l�zer appl�cat�ons . Des�rable pH levels can 
be ma�nta�ned w�th more frequent and l�ghter 
l�me appl�cat�ons . For more deta�led �nformat�on, 

follow state extens�on and local so�l test 
recommendat�ons .

Nutrients from cover crops

Legume cover crops produce n�trogen . Some of 
�t �s �mmed�ately ava�lable to the follow�ng cash 
crop, wh�le most �s released later as the res�due 
decomposes .

Some cover crops are also effect�ve nutr�ent 
scavengers . They ut�l�ze nutr�ents �n the so�l that 
m�ght not be ava�lable to follow�ng cash crops . 
These scavenged nutr�ents become ava�lable when 
the cover res�due breaks down .

Measur�ng the n�trogen ava�lable from cover crops 
�s d�fficult . The nutr�ents �n cover crop plant 
t�ssue w�ll be part�ally ava�lable to subsequent 
crops . Much of the n�trogen fixed by legume cover 
crops �s released for the next crop; however, the 
t�me of release may not co�nc�de w�th cash crop 
demand . Due to the complex�ty of nutr�ent release 
by var�ous cover crops, fert�l�zer management 
dec�s�ons must be on a farm-to-farm, field-to-field 
bas�s .

Over the years, a system that cons�stently �ncludes 
w�nter legumes and has accumulated organ�c 
matter may meet much of the cash crop’s demand 
for n�trogen . Research at the Old Rotation �n 
Auburn, Alabama has stud�ed th�s �ssue . A long-
term w�nter legume rotat�on w�th cotton or 
corn resulted �n y�elds equal to that wh�ch were 
produced by 120 lb fert�l�zer N per acre . However, 
y�elds �ncreased when legumes and fert�l�zer 
were used together . Cotton and corn response 
to legumes plus 120 lb N/acre was s�gn�ficantly 
greater than the legume- or fert�l�zer- only 
treatments . Therefore, a grower may be able to 
cut back on fert�l�zer n�trogen �f necessary to save 

Fertilization and Liming
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�nput costs, but to ach�eve top y�elds, covers should 
be used w�th add�t�onal fert�l�zer n�trogen . Corn, 
�n part�cular, has a h�gh n�trogen requ�rement that 
may requ�re a n�trogen s�dedress . 
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Southeastern so�ls are often compacted . Hard 
pans have developed from heavy traffic and t�llage 
pract�ces, such as moldboard plow�ng and surface 
t�llage . Manag�ng so�l compact�on �s key �n a 
successful conservat�on t�llage system .

Identifying hard pans

So�l compact�on can be measured w�th a hand-
held cone penetrometer . Th�s penetrometer 
reg�sters the force needed to �nsert the probe �nto 
the so�l . Read�ngs at or above 300 ps� (2 MPa)  
�nd�cate a compact�on problem that s�gn�ficantly 
�nh�b�ts root growth . (Note: For accurate read�ngs, 
penetrometers should be used when the so�l 
mo�sture content �s h�gh .)

Avoid compaction

So�l compact�on cannot always be prevented, but 
good management can often keep �t manageable .

Only traffic when the so�l �s dry (so�l mo�sture �s 
less than 60% of field capac�ty) .  Veh�cle traffic 
conducted when so�l �s wet can lead to excess�ve 
so�l compact�on that may be battled for many 
cropp�ng seasons .  Or worse, the damage may be 
permanent .

•

M�n�m�ze tracks across fields and try to bu�ld 
so�l organ�c matter that may help to m�n�m�ze 
veh�cle traffic effects .
Adopt a controlled traffic system that w�ll l�m�t 
veh�cle traffic to certa�n areas w�th�n the field 
thus reduc�ng random traffic .
Reduce axle load by m�n�m�z�ng the s�ze of the 
veh�cle necessary for the field act�v�ty .
Use rad�al t�res wh�ch max�mum the s�ze of the 
t�re footpr�nt and reduce so�l compact�on, wh�le 
�ncreas�ng tract�ve effort .
Use the lowest recommended �nflat�on pressure 
for rad�al t�res, us�ng t�re manufacturers’ 
recommended load-�nflat�on pressure tables .
Cons�der the overall benefits of tracked veh�cles 
wh�le recogn�z�ng that peak pressures that occur 
under tracks may be s�m�lar to peak pressures 
that occur under rad�al t�res for s�m�lar-s�zed 
veh�cles .
Reduce contact pressure by us�ng duals wh�le 
recogn�z�ng the w�der area of �nfluence assoc�ated 
w�th dual t�res .

Controlled traffic

Wh�le conservat�on t�llage systems may reduce 
overall veh�cle traffic �n a field, wet so�ls that may 
be found under heavy res�due are st�ll suscept�ble 
to rutt�ng and compact�on . A controlled traffic 
system uses traffic lanes that become compacted 

•

•

•

•

•

•

•

Soil Compaction Management

S�de and front v�ew of an �n-row subso�ler (left) and two bent-leg subso�lers .
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enough to w�thstand heavy traffic w�thout rutt�ng, 
wh�le leav�ng row m�ddles free from wheel 
compact�on . Automat�c gu�dance systems that 
are now w�dely ava�lable can be used to control 
traffick�ng patterns . Row �nformat�on can be saved 
and used year after year to help locate traffic lanes .

Cover crops

Cover crops are an �mportant tool for manag�ng 
so�l compact�on . Many cover crops have aggress�ve 
root�ng systems, wh�ch open channels for 
subsequent cash crop roots . Cereal rye, sorghum-
sudangrass and Brass�ca spec�es (canola, turn�p, 
and mustards) are known to be part�cularly 
effect�ve at break�ng through hard pans . Sunn 
hemp and lup�ns also have aggress�ve taproots 
that can penetrate hard pans . The presence of 
cover crops also enhances earthworm act�v�ty . 
Earthworm channels prov�de a path for roots to 
follow .

In-row subsoil to correct 
compaction

When so�l compact�on does develop, �n-row 
subso�lers can loosen the compacted layers w�th 
m�n�mal d�sturbance to the so�l surface . Good 
management can m�n�m�ze costs wh�le prov�d�ng a 
good root�ng env�ronment for the crop .

Subso�l�ng has been used �n farm operat�ons 
for many years, but has often not cons�dered 
leav�ng the max�mum amount of res�due on the 
so�l surface . Subso�l�ng also has not focused on 
d�srupt�ng only the so�l �mmed�ately beneath the 
row . Modern subso�l�ng systems usually take both 
of these factors �nto cons�derat�on: (1) max�m�z�ng 
res�due coverage after subso�l�ng, and (2) only 
d�srupt�ng the compacted so�l beneath the row, 
wh�le leav�ng trafficked row m�ddles d�rm to 
support veh�cle traffic .

In-row subso�l�ng encourages deeper root 
growth, allow�ng cash crop roots to reach deep 
so�l mo�sture dur�ng the grow�ng season . In-row 

subso�l�ng also allows water �nfiltrat�on through 
hard pans, result�ng �n �ncreased water storage . 
In-row subso�l�ng �s typ�cally conducted �n the fall 
before cover crop plant�ng or �n the spr�ng pr�or to 
cash crop plant�ng .

It �s �mportant to know the depth of the hard pan 
before �n-row subso�l�ng . In-row subso�l�ng below 
the hard pan results �n excess�ve so�l d�sturbance 
and h�gher energy costs . It may also cause a hard 
pan to develop below the depth of t�llage that 
cannot be reached �n later years . Insert a hand-held 
penetrometer or w�re flag �nto the so�l to find the 
depth of your hard pan .

Two ma�n types of subso�lers are bent-leg 
subso�lers and �n-row subso�lers . Bent-leg 
subso�lers can be set up for a more complete 
d�srupt�on of a hard pan by lifting the so�l . In-row 
subso�lers have a stra�ght shank to break through 
the hard pan and are typ�cally used d�rectly before 
cash crop plant�ng .

The frequency of subso�l�ng d�ffers among 
cropp�ng systems and so�l types . A large amount 
of energy �s requ�red for subso�l�ng, so �t �s 
advantageous to perform th�s operat�on only as 
necessary . Research �n many areas of the Southeast 
�nd�cates that subso�l�ng every other year �s 
suffic�ent for ma�nta�n�ng des�rable y�elds . A study 
at the Tennessee Valley Research and Extens�on 
Center �n Belle M�na, Alabama showed that annual 
subso�l�ng reduced bulk dens�ty compared to 
no-t�ll, b�enn�al subso�l�ng or tr�enn�al subso�l�ng . 
However, cotton l�nt y�elds were not stat�st�cally 
d�fferent among the treatments . Therefore, 
subso�l�ng on these so�ls (Dewey s�lt loams) may 
not result �n the benefits that are typ�cally real�zed 
�n other areas . 

Integrated management may prove to be the most 
effect�ve tool aga�nst compact�on . Us�ng controlled 
traffick�ng patterns and cover crops can further 
d�m�n�sh subso�ler requ�rements, reduc�ng energy 
costs .
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Subsoiler modifications

Toolbar 
extensions can 
help ensure that 
the coulter �s 
runn�ng on firm 
ground ahead of 
the shank to help 
cut res�due .

Splitter points 
help prevent 
so�l blow-out, 
espec�ally �n dry 
so�ls . Newer 
shanks may 
�ncorporate th�s 
des�gn, or a p�ece 

of metal can be welded perpend�cular to the center 
of a subso�l shank t�p .

Covered edges/
Polyshields . 
Cover�ng sharp 
edges can help 
keep res�due from 
bu�ld�ng up on the 
shank . 

S�m�larly, 
polyshields help 
prevent so�l bu�ld-
up �n heavy or wet 
so�ls .

Edge cover

Polysh�elds
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Sod-based rotations

Sod-based rotat�ons are a good cho�ce for h�ghly 
eros�ve or drought-stressed so�ls, and so�ls w�th 
restr�cted so�l depth . Sods have extens�ve root 
systems and help bu�ld organ�c matter levels . 
Sods can also help break d�sease cycles and reduce 
nematode, weed and �nsect pressure .

Stud�es have shown s�gn�ficant y�eld benefits �n 
peanut and cotton when �ncorporat�ng a sod 
rotat�on as opposed to convent�onal cont�nuous 
cropp�ng or peanut-cotton-cotton rotat�ons . In 
southern Alabama and Georg�a and the Flor�da 
panhandle, stud�es exam�ned the feas�b�l�ty of a 
bah�agrass rotat�on �n cotton and peanut cropp�ng 
systems . Incorporat�ng bah�agrass �nto cotton and 
peanut rotat�ons resulted �n �ncreased earthworm 
act�v�ty, h�gher �nfiltrat�on rates and so�l mo�sture, 
and greater y�elds . Add�ng a l�vestock factor w�th 
sod rotat�ons can also help spread econom�c r�sk �n 
a farm�ng system .

Grazing winter cover crops

Graz�ng can prov�de greater �ncome stab�l�ty and 
help offset cover crop plant�ng and fert�l�zat�on 
costs . Graz�ng cover crops, however, can compact 
so�ls to a depth of 12 �nches or more . Compact�on 
should be mon�tored carefully and problem areas 
may need subso�led .

A study near Watk�nsv�lle, Georg�a exam�ned 
the effects of graz�ng w�nter cover crops on cash 
crop product�on . Cattle graz�ng of cover crops 
d�d not appear to have a detr�mental effect on 
gra�n product�on �n sorghum or wheat . No t�llage 
w�th cover crops produced h�gher cover b�omass 
product�on, result�ng �n �ncreased cattle ga�n, than 
us�ng cover crops w�th trad�t�onal t�llage .

Total cover b�omass product�on w�ll be lower �n 
grazed than ungrazed fields . Therefore, some so�l 
qual�ty and res�due cover benefits w�ll l�kely be 
sacr�ficed . Graz�ng must be mon�tored carefully 
and cattle should be removed from fields �n 
early spr�ng to allow the cover to reach benefic�al 
b�omass levels . Some cover crops are better su�ted 
for graz�ng than others, and producers should 
choose carefully . Talk to extens�on agents or other 
farmers �n your area to d�scuss val�d opt�ons .

Integrating Livestock into Conservation 
Systems
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You’re not alone .

The conservat�on t�llage movement �s dynam�c 
– constantly grow�ng, always chang�ng . Farmers 
are exper�ment�ng w�th d�fferent crops, mod�fy�ng 
systems, and adjust�ng or �nvent�ng equ�pment . 
To find your own solut�ons, talk to your ne�ghbors 

Getting More Information

who have s�m�lar crops and so�ls . Go to meet�ngs 
and field days . Check out �nformat�on sources on 
the �nternet . Extens�on agents and USDA staff are 
ava�lable for adv�ce, and need to know what your 
problems are and any solut�ons you’ve found .  

Agencies and Organizations

Alabama Cooperat�ve Extens�on System – http://www .aces .edu

Georg�a Cooperat�ve Extens�on Serv�ce – http://www .caes .uga .edu/extens�on

Un�vers�ty of Flor�da Inst�tute of Food and Agr�cultural Sc�ences – http://solut�onsforyourl�fe .ufl .edu

USDA Agr�cultural Research Serv�ce – http://www .ars .usda .gov

USDA-ARS Coastal Pla�ns So�l, Water, and Plant Research Center – http://ars .usda .gov/ma�n/s�te_ma�n .
htm?modecode=66570000

USDA-ARS Conservat�on Systems Research – http://www .ars .usda .gov/msa/auburn/nsdl

USDA-ARS J . Ph�l Campbell Sr . Natural Resource Conservat�on Center – http://www .ars .usda .
govMa�n/docs .htm?doc�d=2275

USDA Natural Resources Conservat�on Serv�ce – http://www .nrcs .usda .gov

USDA-NRCS J�mmy Carter Plant Mater�als Center – http://www .ga .nrcs .usda .gov/techn�cal/PMC/
pmc .html

Alabama Susta�nable Agr�culture Network – http://www .asanonl�ne .org

Conservat�on Technology Informat�on Center – http://www .ct�c .purdue .edu/CTIC/CTIC .html

Georg�a Conservat�on T�llage All�ance – http://www .gcta-ga .org

Nat�onal Susta�nable Agr�culture Informat�on Serv�ce (ATTRA) – http://www .attra .org

No-T�ll on the Pla�ns – http://www .not�ll .org

So�l and Water Conservat�on Soc�ety – http://www .swcs .org

Southern Susta�nable Agr�culture Work�ng Group – http://www .ssawg .org

Susta�nable Agr�culture Research and Educat�on – http://www .sare .org

Un�vers�ty of Cal�forn�a SAREP Cover Crop Resource Page – http://www .sarep .ucdav�s .edu/ccrop
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Pest and Weed Management

Crop Data Management Systems – http://www .cdms .net/manuf/manuf .asp

Greenbook – http://www .greenbook .net

Manage Insects on Your Farm: A gu�de to ecolog�cal strateg�es – http://www .sare .org/publ�cat�ons/�nsect/
�nsect .pdf

WebHADSS – http://www .webhadss .ncsu .edu

Cover Crop Information

CTAHR (Un�vers�ty of Hawa��) Cover Crops and Green Manures   – http://www2 .ctahr .hawa�� .edu/
susta�nag/Database .asp

Lup�ns .org – http://www .lup�ns .org

Manag�ng Cover Crops Profitably – http://www .sare .org/publ�cat�ons/covercrops/covercrops .pdf

M�ch�gan State Un�vers�ty Cover Crop web s�te – http://www .kbs .msu .edu/extens�on/covercrops/General

Overv�ew of Cover Crops and Green Manures – http://www .attra .org/attra-pub/PDF/covercrop .pdf

Other Conservation Tillage Information

Bu�ld�ng Better So�ls – http://www .sare .org/publ�cat�ons/bsbc/bsbc .pdf

No-T�ller Farmer (Less�ter Publ�cat�ons) – http://www .lesspub .com

Pursu�ng Conservat�on T�llage Systems for Organ�c Crop Product�on – http://www .attra .org/attra-pub/
organ�cmatters/conservat�ont�llage .html




